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Abstract. Different herb preparations (alcoholic extracts and water infusions) were tested for 
total phenol and flavonoid content and antioxidant properties. The Folin Ciocalteu test was used to 
determine the phenol content, Kim method with some modifications was used for total flavonoid 
content and 1,1-diphenyl-2-picryl-hydrazyl (DPPH) assay for radical scavenging activity. Sugar 
profile for herb preparations was determined by HPLC with refractive index detection. The highest 
content of total polyphenols was registered in fresh nettle infusion (689 mgGAE/100g DW sample), 
followed by PROTOFIL (570 mgGAE), infusion of Echinacea (570 mgGAE), thyme extract (555 
mgGAE), Echinacea extract (549 mgGAE), thyme infuzion (530 mgGAE), dry nettle infuzion (510 
mgGAE) and fresh nettle extract (426,7 mgGAE). Smaller quantities were registered for dry nettle 
extract and fresh juice of onion. Regarding the flavonoid content, higher quantities were registered for 
fresh nettle infusion (668 mgQE in 100 g DW sample), followed by dry nettle infusion (482 mgQE), 
PROTOFIL (378,9 mgQE), fresh nettle extract (368 mgQE) and Echinacea infusion (326 mgQE). 
Smaller quantities were obtained for Echinacea, thyme, dry nettle extract and thyme infusion (183–
123 mgQE). Antioxidant activity was not correlated with total polyphenols and flavonoid content, the 
highest antioxidant activity being registered in fresh juice of garlic and onion (95,1% and 84,85% 
inhibition of DPPH radical). High percentages of inhibition present the extracts and infusions of every 
analised plants (50,7% - 75,47%), exception was registered in onion and garlic extracts, which inhibit 
the DPPH radical in proportion of 29,84% and 20,98% respectively. 
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INTRODUCTION 
 
Honeybees need carbohydrates, proteins, fats, minerals, vitamins and water for 
growth, development and reproduction. The natural food of the bees consist of nectar, pollen, 
honeydew and water, but when these are not available in sufficient amounts in the field, 
supplementary feeding must be done for helping the colony to survive, or to strength it to be 
able to pollinate crops better, or to produce more honey (Somerville, 2000).   
The essential requirements for successful wintering of honeybee colonies are an ample 
supply of sufficient food, vigorous bees with a young queen, free disease and parasites 
(Rhodes, 2000, Somerville, 1999).  
It is well known the potential benefits to human health of different herbs, due to their 
biologically active compounds. Various phytochemical compounds, such as flavonoids, 
phenylpropanoids and phenolic acids, are known to be responsible for the antioxidant capacity 
of plants. Echinacea, thyme, nettle, garlic, and onion were highly studied regarding their 
biologically active composition, antioxidant and antibacterial properties. 
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Few literature data are available about the use of herbal preparations in supplementary 
food of bees.  
Echinacea spp herbal medicines are traditionally used as immunostimulants in the 
treatment of inflammatory and viral diseases. The main biologically active compounds of 
Echinacea spp are alkamides (Bauer and Reminger, 1989), caffeic acid derivatives (Cheminat 
and coll., 1988), polysaccharides (Wagner and coll., 1988) and glycoproteins (Classen and 
col., 2000). 
Thyme (syn. Common thyme, garden thyme) is a popular spice and volatile oil 
containing drug from the Lamiaceae family. The essential oil content and caffeic acid 
oligomers, flavonoid glycosides, hydroquinone derivatives, terpenoids and more determine 
their quality. Lamiaceae plants were widely studied as natural antioxidant sources, because of 
their high content of polyphenols (Dorman and coll., 2004; Kosar and coll., 2005; Lu and 
Foo, 2001; Vági and coll., 2005).  
Stinging nettle (Urtica dioica) is the name given to common nettle, garden nettle and 
hybrids of these two plants. Originally from the colder regions of Northern Europe and Asia, 
today this herbaceous shrub grows all over the world. Stinging nettle grows well in nitrogen-
rich soil, blooms between June and September and usually reaches 1 – 1,5 m hight. Stems are 
upright and rigid. The leaves are heart-sharpen, finely toothed and tapered at the ends and 
flowers are yellow, white or pink. The entire plant is covered with tiny stiff hairs, mostly on 
the underside of the leaves and stem, which release stinging chemicals when touched.  
Onion (Allium cepa L.) and garlic (Allium sativum L.) are used both a food and for 
medicinal applications. These common food plants are a rich source of several phytonutrients, 
but are also used in the treatment and prevention of a number of diseases. Their biological 
activities are related to the thiosulfinates and volatile sulfur compounds. 
The onion (Allium cepa L.) is a species of the Alinaceae family of great economic 
importance, being a very important vegetable crop in the world (FAO, 2006). Besides making 
a significant nutritional contribution to the human diet, onions also have medicinal and 
functional properties (Lanzotti, 2006).  
Garlic (Allium sativum), specie belonging to Liliaceae family, grows in the wild in 
southwestern Asia. A large number of sulphur compounds contribute to the smell and taste of 
garlic. Allicin has been found to be the compound most responsible for the “hot” sensation of 
raw garlic. The role of allicin in warding off infection may be particularly valuable in light of 
the growing bacterial resistance to antibiotics. Allicin blocks the enzymes responsible to 
bacterial growth.  
Active properties of garlic depend also of an essential oil, volatile, pungent, obtained 
by vapor distillation. This volatile oil is rich in sulphur, which is responsible to the strong 
garlic odor. 
The phenolic composition of a plant tissue can determine the level of susceptibility or 
tolerance to fungal infections and pests (Usenik, 2004). 
The objectives of this study were to investigate the chemical composition of some 
herbs and vegetables (Echinacea plants, thyme, nettle, onion and garlic) methanol extract and 
hot water infusion (pH, total phenols, total flavonoid content and sugar profile), and also the 
antioxidant activity of the above, by means of DPPH method.  
 
MATERIALS AND METHODS 
 
Studies were conducted on several herbs and vegetables, regarding sugar profile, total 
polyphenol and flavonoid content and antioxidant activity. 10% tea infusion was tested upon 
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the health and productivity of bee hives, when using the infusions in preparing the 
supplemented food (cakey and syrup).  
The plants used in the study were: stringing nettle (fresh and dried), thyme (dried 
plant), Echinacea (dried plant), onion (fresh juice) and garlic (fresh juice).  
For chemical composition determination, an extraction in methanol of biologically 
active compounds was performed in parallel with the analysis performed from tea infusions. 
The same analyses were made for PROTOFIL (alcoholic extract from several herbs, 
enriched with vitamins and minerals), used by the beekeepers for bee feeding. 
HPLC determinations of sugars (Swallow and Low, 1990) was performed on a system 
(SHIMADZU model) with a LC-10AD pump, DGU-14A degasser, SIL-10AV VP 
autosampler, RID-10A refractive index, thermostated at 30oC, with CTO-10AS VP 
temperature controller of separation column (Altima Amino 100A 5 µm, 250mm x 4,6mm), 
with a mixture of acetonitrile/water as mobile phase with 1.3 ml/min flow rate.  
Sugar standards were dissolved in ultra pure water (1 mg/ml solution), mixed in equal 
volumes and diluted to perform the calibration curve on HPLC. Each standard was injected 
separately, to register the retention time and than in mixture, to see if all standards were 
baseline separated. Quantification was obtained by peak integration in comparison with 
standards. Results were expressed as g% for each sugar.  
Polyphenol content (mg GAE/ml) of the methanolic extracts and infusions was 
investigated using a modified Folin-Ciocalteu assay, which is sensitive to phenol and 
polyphenol entities as well as to other electro-donating antioxidants (Singleton, 1999).  
 Briefly, 0,5 ml of the extracts were mixed with 2,5 ml Folin–Ciocâlteu 0,2N reagent, 
for 5 minutes and than 2 ml of 75 g/l sodium carbonate solution was added. Samples were 
incubated at room temperature and in the dark for 2 hours, and the absorbance of the mixture 
was read at 760 nm, against a blank consisting of methanol – Folin reagent and sodium 
carbonate.  
For the calibration curve, a stock solution of 1 mg/ml gallic acid was made, and 
successive dilutions, following the same protocol described above, were read at 760 nm. 
 The total polyphenol content was calculated using the following linear equation, 
based on the calibration curve: y = 10.8439x - 0.0788, r2=0.99261 
Total flavonoid content was measured according to the method of Kim et al. (2007). 
Briefly, a known volume of extract was placed in a glass tube and 4 ml of distilled 
water was added. 0.3 ml of sodium nitrite (1:20) was added to the mixture and after 5 minutes 
later 0.3 ml of aluminium chloride solution (1:10) was added and mixed thoroughly. After 
another 6 minutes 2 ml of sodium hydroxide 1 M solution was added and absorbtion readings 
at 510 nm using a Pharmaspech UV-1700, Shimadzu Spectrophotometer were taken against a 
blank sample. The total flavonoid content was determined using a standard curve with 
quercetin (0.01 – 0.1 mg/ml) (y=10.8439x-0,0788, r2=0,9926). The flavonoid content was 
expressed as mg of quercetin equivalents (QE)/ ml extract, mean of three readings.  
Radical scavenging activity was measured by DPPH assay. The scavenging activity 
(H/e- transferring ability) against DPPH radical was evaluated according to the method of 
Brand-Williams (1995), with some modifications. This method is one of the shortest available 
to investigate the overall hydrogen/electron-donating activity of antioxidants. 
In the presence of antioxidants, the blue colour of 2,2-diphenyl-1-picrylhydrazyl 
decays, and the change of absorbency can be monitored spectrophotometrically at 517 nm. 
A Pharmaspech UV-1700, Shimadzu Spectrophotometer was used to measure the 
amount of antioxidants needed to reduce by 50% the initial DPPH quantity. This parameter is 
called efficient concentration (EC50). The lower EC50, the higher is the antioxidant activity of 
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the analysed compound. The DPPH radical scavenging activity in terms of percentage was 
calculated according to the following equation: 
% Inhibition = (Abs blanc- Abssample / Absblanc) x 100 
 
 
RESULTS AND DISCUSSION 
 
Figure 1 present the chromatogram obtained in analysing a sample of methanolic 
extract of Echinacea. 
 
Fig.1. HPLC chromatogram of an alcoholic extract of Echinacea 
 
 
Peak identification was made by comparison with a standard mixture, by retention 
time similitude. Quantification was made with standard calibration curves. 
The highest content of total polyphenols was registered in fresh nettle infusion (689 
mgGAE/100 g DW sample), followed by PROTOFIL (570 mgGAE/100 g sample), infusion 
of Echinacea (570 mgGAE/100 g), than thyme extract (555 mgGAE/100 g), Echinacea 
extract (549 mgGAE/100 g), thyme infuzion (530 mgGAE/100 g), dry nettle infuzion (510 
mgGAE/100 g) and fresh nettle extract (426,7 mgGAE/100 g). Smaller quantities were 
registered for dry nettle extract (294 mgGAE) and fresh juice of onion (151 mgGAE). Values 
under 100 mg were obtained from fresh juice of garlic and metanolic extracts of garlic and 
onion (Table 1).  
Regarding the flavonoid content, higher quantities were registered for fresh nettle 
infusion (668 mgQE in 100 g DW sample), followed by dry nettle infusion (482 mgQE/100 
g), PROTOFIL (378,9 mgQE/100 g), fresh nettle extract (368 mgQE/100 g) and Echinacea 
infusion (326 mgQE/100 g). Smaller quantities were obtained for Echinacea, thyme, dry 
nettle extract and thyme infuzion (183–123 mgQE/100 g). Very small quantities were 
obtained in extracts and fresh juices of onion and garlic (11,3 – 1,6 mgQE/100 g)(Table 1).  
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Tab. 1 
Total flavonoid and total polyphenolic content from methanolic extracts and infusions of studied plants 
Antioxidant activity was not correlated with total polyphenols and total flavonoid 
content, the highest antioxidant activity being registered in fresh juice of garlic and onion 
(95,1% and 84,85% inhibition of DPPH radical). High percentages of inhibition present the 
methanolic extracts and infusions of every analised plants (50,7% - 75,47%), exception was 
registered in onion and garlic extracts, which inhibit the DPPH radical in proportion of 
29,84% and 20,98% respectively (Table 2). 
Tab. 2 
Antioxidant activity (% Inhibition) of 10% methanolic extract and hot water infusion of studied plants 
 
Antioxidant activity (% Inhibition) 
  Alcoholic extract Infusion 
 Echinacea plant 53,38 75,47 
 Dry thyme plant 74,13 50,70 
 Dry nettle leaves 66,20 53,97 
 Fresh nettle leaves 74,59 63,08 
 Protofil 55,48  - 
 Onion extract 29,84  - 
 Garlic extract 20,98  - 
 Fresh onion juice 84,85  - 
 Fresh garlic juice 95,10  - 
 
 
 
 
Total flavonoids (mgQE/100 g) Total polyphenols (mgGAE/100 g) 
  Alcoholic extract Infusion Alcoholic extract Infusion  
 Fresh nettle leaves 94,3 268,00 192,0 310,0 
 Dry nettle leaves 123,5 482,00 294,0 510,0 
 Dry thyme 131,0 123,20 555,0 530,0 
 Echinaceea plant  183,0 325,90 549,0 570,0 
 Protofil 87,3 - 576,0  - 
 Onion extract 4,4 - 33,0  - 
 Garlic extract 11,3 - 88,0  - 
 Fresh onion juice 1,6 - 150,9  - 
 Fresh garlic juice 4,4 - 69,0  - 
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CONCLUSIONS 
 
There are considerable differences in polyphenols and flavonoids in the studied herbs 
and vegetables, as well as in antioxidant activity too.  
Differences in content were observed also in preparation method, water infusions 
giving higher concentrations than alcoholic extracts.  
PROTOFIL presented the highest content of total polyphenols, while dry nettle leaves 
water infusion present the highest content of flavonoids.  Surprisely, garlic and onion 
(alcoholic extracts and water infusions) have the lowest content of polyphenols and total 
flavonoids. However, the chemical complexity and the dilution of the active substances in the 
present of others, less active or inactive, make the comparison between different samples 
more difficult.  
Antioxidant activity in plants is due to several factors, not just phenolic entities. Fresh 
onion and garlic juice present the highest antioxidant activity (84,85 and 95,10% inhibition of 
the DPPH radical). Their chemical composition contains sulphur compounds, which 
contribute to the high antioxidant activity. 
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